The nat u ral pro tein, egg al bu men, is used for fab ri ca tion of nanoporous mats by bubbfil electrospinning. In our ex per i ment, starch is used as an ad di
In tro duc tion
Egg al bu men is an ex cel lent nat u ral source of pro tein. Com pared with other pro teins, egg al bu men is a low cost ma te rial, and it ex hib its sev eral in ter est ing functionalities that make it in ter est ing for var i ous in dus tries [1] . It has the abil ity to sta bi lize emul sions and a high po ten tial to be used as car ri ers for con trolled re lease of ac tive com pounds (due to its pH-and tem per ature-sen si tive prop er ties) [1] . Egg al bu men-based ultrafine fi bers have many med i cal and bi olog i cal ap pli ca tions be cause such fi bers can with stand the stom ach's se vere acidic con di tion and re lease the bioactive ma te rial at the al ka line pH of the in tes tine [2] . Egg al bu men can also be used for fab ri ca tion of ed ible nanofibrous thin films [1] . In this re search, the nat u ral pro tein is cho sen as the ma te rial for fab ri ca tion of nanoporous mats by bubbfil spin ning pro cess [3] [4] [5] .
Ex per i ments
An egg was bought from a mar ket, and the egg al bu men was ob tained by break ing the egg without any treat ment. Ed ible starch was used as ad ditive to pre pare for a spun so lu tion, and its weight con cen tra tion was 5%. The al bu men was then used for spin ning by bubbfil electrospinning without any sol vents. The mor phol ogy of the electrospun mats was ob served by field emis sion scan ning elec tronic mi cros copy (SEM), S-4800, Hitachi Ltd., Ja pan. Fig ure 1 is the SEM il lus tra tion show ing over all uni form nanoscales pores on the mat, the av er age pore size is about 20 nanometers.
Dis cus sion and con clu sion
The vis cos ity of egg al bu men is too small to be used for spin ning, the al bu men needs to be mixed with ed ible starch to en large its vis cos ity. Af ter mix ing, super fine fi bers can be obtained, and the di am e ter of the fi ber strongly de pends upon the so lu tion's vis cos ity:
where d is the fi ber di am e ter, h -the vis cos ity, and a -the scal ing in dex, which changes accord ing to the so lu tions.
Equa tion (1) re veals the ad di tive will greatly af fect the spin ning pro cess. We choose wt. 5% starch ad di tive to ob tain po rous mats in stead of smooth fi bers.
Our ex per i ment also showed that the en vi ron men tal tem per a ture will also greatly affect the spin ning pro cess. The tem per a ture will af fect the so lu tion's vis cos ity greatly, and in our ex per i ment nanoporous mat can be ob tained when the en vi ron men tal tem per a ture is be low 15 °C.
To be con cluded that egg al bu men can be used for fab ri ca tion of super fine fi bers, nanoparticles, and other morphologies at dif fer ent spin ning con di tions. Nanoporous mat can be pro duced when the ed ible starch is added with weight con cen tra tion of 5% and en vi ron men tal tem per a ture is be low 15 °C. The ob tained nanoporous mat has been po ten tial ap pli ca tions in bio log i cal and med i cal ap pli ca tions.
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